Antitumor activity of monomeric and polymeric cyclophosphamide derivatives compared with in vitro hydrolysis.
Relatively stable sulfhydryl derivatives of 4-hydroxycyclophosphamide and these same derivatives covalently bound to a polymeric carrier were studied in vitro and in vivo. The rate of release of 4-hydroxycyclophosphamide from monomeric and polymeric derivatives was examined under physiological conditions (pH 7.0, 37.0 degrees) in vitro. Hydrophobicity and length of alkyl chain of substituents at the 4-position of the phosphamide ring decreased the rate of hydrolysis. The polymeric derivatives were more slowly hydrolyzed than were their corresponding monomers. Toxicity in mice indicated that the rate of hydrolysis in vitro is related to toxicity in vivo. The optimal antitumor activity (maximum 270% increase in life span in L1210-bearing mice) and effective dose range of each derivative of low molecular weight were similar to cyclophosphamide. The polymeric derivatives exhibited much less antitumor activity (maximum 50% increase in the life span) than did cyclophosphamide. The short-alkyl-chain monomeric derivatives such as propanol and propionic acid caused acute lethal toxicity, which limited the upper dose usable for antitumor activity. Polymeric derivatives, when compared on a molar basis to their corresponding monomers, were relatively more toxic to the mice which limited their maximum dose.